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(54) IDLE HAND-OFF CONTROL METHOD IN MOBILE COMMUNICATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce battery power 
consumption in a mobile station, to improve the 
communication efficiency of an inverse direction control 
channel and to attain the effect of increase in a call 
reception rate or the like by decreasing the number of 
times of idle hand-off operation in a mobile 
communication system. 

SOLUTION: A mobile station 20 retrieves a 1st pilot 
channel with a strongest electric field strength sent from 
any of many base stations 101-1 ON and measures the 
strength and obtains a variable threshold level, based on 
the strength. Furthermore, a paging channel of lots of 
adjacent base stations 101-1 ON synchronously with the 
1st pilot channel is monitored and a strength of a 2nd 

pilot channel sent from any of them is measured. A difference from the strength is obtained by 
subtracting the strength between the 2nd pilot channel and the 1st pilot channel. Then 
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whether or not the difference is larger than the variable threshold level is discriminated. Then 
execution of idle hand-off over a mobile base station is controlled depending on the result. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1] (a) Phase which searches the strongest 1st pilot channel transmitted from any 
one of many the base stations as an active group ground office, and measures the strength 
of the 1st pilot channel by which retrieval was carried out [ above-mentioned ]; 

(b) Phase of obtaining an adjustable threshold based on the strength of the 1st pilot 
channel measured by stages (a); 

(c) Phase which acts as the monitor of the paging channel which has an adjoining base 
station list of the above-mentioned active group ground offices which have the adjoining 
base station of a large number which synchronized with the above-mentioned 1st pilot 
channel; 

(d) Phase which measures the strength of the 2nd pilot channel transmitted from any one 
of the adjoining base stations of above-mentioned a large number contained in the above- 
mentioned adjoining base station list; 

(e) Phase of subtracting the strength of the above-mentioned 1st pilot channel from the 
strength of the above-mentioned 2nd pilot channel, and acquiring the difference of 
strength; 

(f) Phase which controls execution of the idle hand off to a mobile station by the result of 
decision of phase; which judges whether the difference of the above-mentioned strength 
is larger than the above-mentioned adjustable threshold, and the (g) phase (f); 
******- the idle hand off control approach in the migration communication system 
characterized by things. 

[Claim 2] The above-mentioned adjustable threshold is the idle hand off control approach 
in the migration communication system according to claim 1 characterized by being 
proportional to the strength of the above-mentioned 1st pilot channel. 
[Claim 3] It is the idle hand off control approach in the migration communication system 
according to claim 1 characterized by the above-mentioned adjustable threshold being 
larger than a predetermined value however small the strength of the above-mentioned 1st 
pilot channel may be. 

[Claim 4] It is the idle hand off control approach in the migration communication system 
according to claim 1 characterized by the above-mentioned adjustable threshold changing 
discretely when the strength of the above-mentioned 1st pilot channel has a discrete 
value. 
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[Claim 5] The idle hand off control approach in the migration communication system 
according to claim 1 characterized by carrying out the idle hand off to the above- 
mentioned mobile station in a phase (g) in a phase (f) when the difference of the above- 
mentioned strength is larger than the above-mentioned adjustable threshold. 
[Claim 6] It is the phase of judging whether the gradual (g-1) (f) count of execution of a 
phase (g) being larger than the total of the above-mentioned adjoining base station when 
the difference of the above-mentioned strength is below the above-mentioned adjustable 
threshold in the above-mentioned phase (f).; 

(g-2) Phase which carries out phase; and (g-3) the phase (d) to which the number of the 
adjoining base station which should search and process the above-mentioned 1st pilot 
channel by which current transmission was carried out from the above-mentioned active 
group ground office when the gradual (f) count of execution is below a total of the above- 
mentioned adjoining base station is made to increase; 

******_ the idle hand off control approach in the migration communication system 
according to claim 1 characterized by things. 

[Claim 7] (A) Phase which searches the strongest 1st pilot channel transmitted from any 
one of many the base stations as an active group ground office, and measures the strength 
of the 1st pilot channel by which retrieval was carried out [ above-mentioned ]; 

(B) Phase which acts as the monitor of the paging channel which has an adjoining base 
station list of the above-mentioned active group ground offices which have the adjoining 
base station of a large number which synchronized with the above-mentioned 1st pilot 
channel; 

(C) Phase which measures the strength of the 2nd pilot channel transmitted from any one 
of the adjoining base stations of above-mentioned a large number contained in the list of 
the above-mentioned adjoining base stations; 

(D) Phase of subtracting the strength of the above-mentioned 1st pilot channel from the 
strength of the above-mentioned 2nd pilot channel, and acquiring the difference of 
strength; 

(E) Phase of judging whether the difference of the above-mentioned strength being larger 
than a threshold; 

(F) Phase where the difference of the above-mentioned strength controls execution of the 
idle hand off to a mobile station by the decision result of phase; which judges whether a 
larger condition than the above-mentioned threshold is maintained with a predetermined 
time interval, and the (G) above-mentioned phase (F) when the difference of the above- 
mentioned strength is larger than the above-mentioned threshold; 

****** ~ the idle hand off control approach in the migration communication system 
characterized by things. 

[Claim 8] A phase (F) is a phase of judging whether the time interval counted in phase; 
and (F-2) the phase (F-l) where the difference of the above-mentioned (F-l) strength 
counts the time interval maintained by the larger condition than the above-mentioned 
threshold being larger than a predetermined time interval; 

****** ~ the idle hand off control approach in the migration communication system 
according to claim 7 characterized by things. 

[Claim 9] A) Phase which searches the strongest 1st pilot channel transmitted from any 
one of many the base stations as an active group ground office, and measures the strength 
of the 1st pilot channel by which retrieval was carried out [ above-mentioned ]; 
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B) Phase which acts as the monitor of the paging channel which has an adjoining base 
station list of the above-mentioned active group ground offices which have the adjoining 
base station of a large number which synchronized with the above-mentioned 1st pilot 
channel; 

C) Phase which measures the strength of the 2nd pilot channel transmitted from any one 
of the adjoining base stations of above-mentioned a large number contained in the list of 
the above-mentioned adjoining base stations; 

D) Phase of subtracting the strength of the above-mentioned 1st pilot channel from the 
strength of the above-mentioned 2nd pilot channel, and acquiring the difference of 
strength; 

E) Phase of judging whether the difference of the above-mentioned strength being larger 
than the above-mentioned threshold; 

F) Phase where Phase E controls execution of the idle hand off to a mobile station by 
phase; which judges whether only the count of predetermined was performed, and the 
decision result of the G above-mentioned phase E; 

****** ~ the idle hand off control approach in the migration communication system 
characterized by things. 

[Claim 10] Phase F is a phase of judging whether the count counted by count actuation of 
phase; which counts the count of activation of the F-l phase E, and F-2 phase F-l being 
larger than a predetermined number.; 

****** ~ the idle hand off control approach in the migration communication system 
according to claim 9 characterized by things. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of controlling the idle hand 
off in migration communication system in more detail about migration communication 
system. 
[0002] 

[Description of the Prior Art] In migration communication environment, when a certain 
mobile station moves to the 2nd eel from the 1st eel, it is necessary to move the high- 
frequency (radio frequency;RF) communication link of the 1st eel to the 2nd eel, and 
such actuation is called hand off. When a mobile station like the telephone for vehicle 
wearing, portable telephone, or individual communication system moves to the electric- 
wave field of other base stations from the electric-wave field of one certain base station 
by hibernation, an idle hand off occurs. When a certain mobile station detects the pilot 
channel signal from other base stations (i.e., when the pilot channel signal intensity from 
a base station besides the above is stronger enough than that of the pilot channel signal of 
a current base station), it is determined that a mobile station performs an idle hand off. 
Whenever a mobile station acts as the monitor of the paging channel by hibernation, the 
most powerful pilot channel signal will be continuously searched among current CDMA 
frequency assignment. And when it judges that a mobile station has strength with one [ 
more sufficient than the pilot channel signal of an activity group ] among the pilot 
channel signals transmitted from the contiguity group or the remaining group, as for a 
mobile station, an idle hand off must be performed. 
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[0003] The approach for reducing the number of the hand off requests in migration 
communication system and its equipment are indicated by U.S. Pat. No. 5,436,956 
****(ed) by HIROFUMI SHIOTSUKI etc. on July 25, 1995. 

[0004] The idle hand off control approach in the conventional migration communication 
system is shown in drawing 1 . In SI 01, if a user pushes the power carbon button (not 
shown) of a mobile station (not shown) A mobile station searches the strongest 1st pilot 
channel among the CDMA frequency assignment by which current transmission was 
carried out from any one of many the base stations as an activity station. The receiving 
pilot energy Ec with as opposed to [ per chip ] A (a noise and signal) It, i.e., the total 
receiving spectral density, in the strength of the 1st pilot channel by which retrieval was 
carried out [ above-mentioned ] is measured (A=Ec/It). 

[0005] By SI 02, the above-mentioned mobile station searches the 2nd pilot channel 
transmitted from one of the above-mentioned adjoining base stations, and measures B in 
the strength (namely, B=Ecl/Itl). By SI 03, the above-mentioned mobile station subtracts 
A from B in the strength [ as opposed to the above-mentioned active group ground office 
in the strength of the 2nd pilot channel to the above-mentioned adjoining base station ] of 
the 1st pilot channel, and acquires the difference D of strength (namely, D=B-A). 
[0006] It judges whether the above-mentioned mobile station is larger than the threshold 
CTH whose differences D of strength are 2dB thru/or 3dB at SI 04. the result of decision 
of SI 04 ~ case the difference D of the above-mentioned strength is larger than the above- 
mentioned threshold CTH — a controller 204 — the paging channel of the Nth adjoining 
base station — retrieval — and it acts as a monitor and an idle hand off is made to perform 
to a mobile station (SI 05) Thereby, a mobile station can communicate now with other 
mobile stations which moved to the service field of the above-mentioned adjoining base 
station. On the other hand, when the difference D of the above-mentioned strength is 
below the above-mentioned threshold CTH, a manipulation routine repeats the above- 
mentioned process to other adjoining base stations except return and the adjoining base 
station by which processing was carried out [ above-mentioned ] to S101. 
[0007] In the conventional idle hand off control approach, the thresholds of the above- 
mentioned hand off are 2dB thru/or 3dB in fixed value. If the strength of the 2nd pilot 
channel transmitted from one of the adjoining base stations is received momentarily more 
greatly than the strength of the 1st pilot channel from an active group ground office, even 
if it is the case that the strength of the above-mentioned 1st pilot channel is large enough, 
a mobile station must perform an idle hand off, for a frequent idle hand off, dc-battery 
consumption of a mobile station will increase and the rate of arrival of the mail will fall. 
Moreover, when a mobile station moves to other fields, in order to receive the arrival-of- 
the-mail number from a base station, a mobile station must report the current position to a 
base station periodically. For this reason, the load of a reverse control channel increases 
and the communication link effectiveness of a reverse control channel also falls. When a 
page field changes especially, the rate of arrival of the mail of a mobile station falls 
further by the frequent idle hand off. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above 
troubles, and the purpose of this invention is in migration communication system to offer 
the idle hand off control approach that the count of idle hand off actuation can be reduced 
effectively. 
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[0009] 

[Means for Solving the Problem] The idle hand off control approach in the migration 
communication system by the 1 st example of this invention for attaining the above- 
mentioned purpose is a phase which searches the strongest 1st pilot channel transmitted 
from any one of many the base stations as a (a) active group ground office, and measures 
the strength of the 1st pilot channel by which retrieval was carried out [ above-mentioned 

]■; 

(b) Phase of obtaining an adjustable threshold based on the strength of the 1st pilot 
channel measured by stages (a); 

(c) Phase which acts as the monitor of the paging channel which has an adjoining base 
station list of the above-mentioned active group ground offices which have the adjoining 
base station of a large number which synchronized with the above-mentioned 1st pilot 
channel; 

(d) Phase which measures the strength of the 2nd pilot channel transmitted from any one 
of the adjoining base stations of above-mentioned a large number contained in the list of 
the above-mentioned adjoining base stations; 

(e) Phase of subtracting the strength of the above-mentioned 1st pilot channel from the 
strength of the above-mentioned 2nd pilot channel, and acquiring the difference of 
strength; 

(f) Phase; which controls execution of the idle hand off to a mobile station by the 
decision result of phase; which judges whether the difference of the above-mentioned 
strength is larger than the above-mentioned adjustable threshold, and the (g) phase (f) is 
included. 

[0010] The idle hand off control approach in the migration communication system by the 
2nd example of this invention is a phase which searches the strongest 1st pilot channel 
transmitted from any one of many the base stations as a (A) active group ground office, 
and measures the strength of the 1st pilot channel by which retrieval was carried out [ 
above-mentioned ].; 

(B) Phase which acts as the monitor of the paging channel which has an adjoining base 
station list of the above-mentioned active group ground offices which have the adjoining 
base station of a large number which synchronized with the above-mentioned 1st pilot 
channel; 

(C) Phase which measures the strength of the 2nd pilot channel transmitted from any one 
of the adjoining base stations of above-mentioned a large number contained in the list of 
the above-mentioned adjoining base stations; 

(D) Phase of subtracting the strength of the above-mentioned 1st pilot channel from the 
strength of the above-mentioned 2nd pilot channel, and acquiring the difference of 
strength; 

(E) Phase of judging whether the difference of the above-mentioned strength being larger 
than a threshold; 

(F) When the difference of the above-mentioned strength is larger than the above- 
mentioned threshold, phase; which controls execution of the idle hand off to a mobile 
station by the decision result of phase; which judges whether the condition that the 
difference of the above-mentioned strength is larger than the above-mentioned threshold 
is maintained with predetermined time spacing, and the (G) above-mentioned phase (F) is 
included. 
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[001 1] The idle hand off control approach in the migration communication system by the 
3rd example of this invention is a phase which searches the strongest 1st pilot channel 
transmitted from any one of many the base stations as an A active group ground office, 
and measures the strength of the 1st pilot channel by which retrieval was carried out [ 
above-mentioned ].; 

B) Phase which acts as the monitor of the paging channel which has an adjoining base 
station list of the above-mentioned active group ground offices which have the adjoining 
base station of a large number which synchronized with the above-mentioned 1st pilot 
channel; 

C) Phase which measures the strength of the 2nd pilot channel transmitted from any one 
of the adjoining base stations of above-mentioned a large number contained in the list of 
the above-mentioned adjoining base stations; 

D) Phase of subtracting the strength of the above-mentioned 1st pilot channel from the 
strength of the above-mentioned 2nd pilot channel, and acquiring the difference of 
strength; 

E) Phase of judging whether the difference of the above-mentioned strength being larger 
than the above-mentioned threshold; 

F) Phase E contains phase; which controls execution of the idle hand off to a mobile 
station by phase; which judges whether only the count of predetermined was performed, 
and the decision result of the G above-mentioned phase E. 

[0012] According to this invention, effectiveness, such as reduction of the power [ 
exhausting / dc-battery ] in a mobile station, improvement in the communication link 
effectiveness of a hard flow control channel, and an increment in the rate of arrival of the 
mail, can be acquired by reducing the count of generating of an idle hand off in migration 
communication system. 
[0013] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained in 
more detail, referring to an accompanying drawing. 

[0014] Drawing 2 shows the configuration of the migration communication system for 
explaining the idle hand off control approach by this invention. The above-mentioned 
migration communication system contains a mobile station 20 and many base stations 
101, 102, and 103, -, 10 (N-l) and 10N (here, N is an integer). The above-mentioned 
mobile station 20 contains the key input section 202, a controller 204, memory 206, a 
timer 208, and a counter 210. The key input section 202 has a power carbon button for 
turning on a mobile station 20. 

[0015] A controller 204 is many base stations 101, 102, and 103 as an active group 
ground office 101, -, 10 (N-l) and 10N (it is here). N searches the strongest 1st pilot 
channel among the CDMA frequency assignment by which current transmission was 
carried out from one of the integers. The receiving pilot energy Ec with as opposed to [ 
per chip ] A (N) (a noise and signal) It, i.e., the total receiving spectral density, in the 
strength of the 1st pilot channel by which retrieval was carried out [ above-mentioned ] is 
measured (A(N) =Ec/It). A controller 204 calculates the adjustable threshold VTH (N) 
based on A (N) in the strength of the above-mentioned 1st pilot channel, the adjoining 
base station list of active group ground offices transmitted from the above-mentioned 
active group ground office 101 where the controller 204 synchronized with the above- 
mentioned 1st pilot channel (K) - (-- it is here and K acts as the monitor of the paging 
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channel which has integer). The in code of the above-mentioned paging channel is carried 
out, and it is interleaved (interleaved), is the diffuse-spectrum signal diffused and 
modulated, and is used by the mobile station which moves in the electric-wave field of a 
base station. A base station uses a paging channel, in order to transmit system overhead 
information and the specific message of a mobile station. A controller 204 searches the 
2nd pilot channel transmitted from the Nth adjoining base station, and measures K (N) in 
the strength of the 2nd pilot channel by which retrieval was carried out [ above- 
mentioned ]. Subsequently, the above-mentioned controller 204 judges whether the 
difference SD of strength (N) is larger than the above-mentioned adjustable threshold 
VTH (N), and controls execution of an idle hand off by the result. 
[0016] Memory 206 stores the difference SD (N) of K (N) and the above-mentioned 
strength in the list (K) of adjoining base stations included in A (N), the above-mentioned 
adjustable threshold VTH (N), and the above-mentioned paging channel in the strength of 
the 1st pilot channel, and the strength of the 2nd pilot channel. A timer 208 is reset by 
pushing the power carbon button of the key input section 202, and the difference SD of 
the above-mentioned strength (N) counts the time interval TI with which the condition is 
maintained, when larger than a threshold FTH. 

[0017] A counter 210 is reset by pushing the power carbon button of the key input section 
202, and when the difference SD of strength (N) is larger than the threshold GTH stored 
in memory 206, the difference SD of the above-mentioned strength (N) counts the total K 
of the above-mentioned adjoining base station with the count N of activation of the phase 
of judging whether it being larger than the above-mentioned threshold GTH stored in 
memory 206. 
[0018] 

[Example 1] Drawing 3 shows the idle hand off control approach in the migration 
communication system by the 1st example of this invention. 

[0019] In S301, as for a controller 204, a user's push of the power carbon button of the 
key input section 202 of a mobile station 20 searches the strongest 1st pilot channel 
among many base stations 101, 102, and 103 as an active group ground office, -, the 
CDMA frequency assignment by which current transmission was carried out from any 
one [ 10 (N-l) andN / 10 / (it is here and N is an integer) ]. By S302, 204 measures the 
receiving pilot energy Ec with as opposed to [ per chip ] A (N) (a noise and signal) It, i.e., 
the total receiving spectral density, in the strength of the searched 1st pilot channel with a 
controllerS301 (A(N) =Ec/It). Subsequently, a controller 204 stores A (N) in memory 
206 in the strength of the 1st pilot channel (S303). 

[0020] By S304, a controller 204 calculates the adjustable threshold VTH (N) with the 
following formula in the strength of the 1st pilot channel stored in memory 206 based on 
A(N). 

[0021] Adjustable threshold VTH (N) N is the continuous function or the discrete 
function of A (N) in the strength of the 1st pilot channel in =f (A) and here, and an 
integer (N) VTH, i.e., an adjustable threshold, changes in proportion to A (N) in the 
strength of the 1st pilot channel. 

[0022] according to the 1st example of this invention ~ the above-mentioned adjustable 
threshold VTH (N) - continuous-function f(A) =MxA (N) ~ (-- here, when M is integer), 
if A (N) increases in the strength of the 1st pilot channel, the above-mentioned adjustable 
threshold VTH (N) will increase M twice of A (N) in the strength of the 1st pilot channel. 
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Moreover, when the above-mentioned adjustable threshold VTH (N) is continuous- 
function f(A) =MxA(N)+C (here, M and C are an integer), however small A (N) may be 
in the strength of the 1st pilot channel, the above-mentioned adjustable threshold VTH 
(N) is larger than C. When the above-mentioned adjustable threshold VTH (N) is a 
discrete function, on the other hand, A (N) in the strength of the 1st pilot channel A(N) 
>X1, X1>A(N) >X2, --, Since it has a discrete value like Xn-2>A(N) >Xn-l and Xn- 
1>A(N) >Xn, VTH (N) It is respectively set to VTH(N) =f (XI), VTH(N) =f (X2), --, 
VTH(N) =f (Xn-1), and VTH(N) =f (Xn) (here, it is X1>X2>X3>, --, Xn-l>Xn, and they 
are f(Xl) >f (X2), f(Xn-l) >f (Xn)). That is, since A (N) has a discrete value in the 
strength of the 1st pilot channel, the adjustable threshold VTH (N) changes discretely. 
[0023] And a controller 204 stores above-mentioned adjustable threshold VTH(N) =f (A) 
in memory 206 (S305). the adjoining base station list of active group ground offices 
transmitted from the above-mentioned active group ground office 101 where the 
controller 204 synchronized with the above-mentioned 1st pilot channel by S306 (K) - (- 
- it is here and K acts as the monitor of the paging channel which has integer). A 
controller 204 controls memory 206 by S307 to store the list of adjoining base stations 
included in the above-mentioned paging channel (K). As for the above-mentioned active 
group ground office 101, in this example, it is desirable to have 19 adjoining base 
stations. 

[0024] By S308, a controller 204 sets the message number of the adjoining base station 
which should be read as 1 (N->1). A controller 204 reads the message corresponding to 
the Nth adjoining base station stored in memory 206 by S309. A controller 204 searches 
with S3 10 the 2nd pilot channel transmitted from the Nth adjoining base station 
corresponding to the message stored in memory 206. 204 measures K (N) in the strength 
of the searched 2nd pilot channel with a controllerS310 by S3 1 1 (K(N) =Eck/Itk). And a 
controller 204 stores K (N) in memory 206 in the strength of the 2nd pilot channel 
(S3 12). 

[0025] By S3 13, a controller 204 subtracts A (N) from K (N) in the strength [ as opposed 
to the active group ground office 101 in the strength of the 2nd pilot channel to the Nth 
adjoining base station stored in memory 206 ] of the 1st pilot channel, and acquires the 
difference SD of strength (N) (namely, SD(N) =K(N)-A (N)). Then, 204 stores the 
difference SD of the obtained strength (N) in memory 206 with a controllerS3 13 (S3 14). 
[0026] By S3 15, it judges whether a controller 204 has the difference SD (N) of strength 
larger than the above-mentioned adjustable threshold VTH (N). the result of decision of 
S3 15 — the difference SD of the above-mentioned strength (N) — case it is larger than the 
above-mentioned adjustable threshold VTH (N) - a controller 204 - the paging channel 
of the Nth above-mentioned adjoining base station — retrieval ~ and it acts as a monitor 
and an idle hand off is made to perform to a mobile station (S3 16) Thereby, other mobile 
stations which moved to the service field of the adjoining base station of eye N watch, 
and the communication link of a mobile station 20 are attained. On the other hand, when 
the difference SD of the above-mentioned strength (N) is below the above-mentioned 
adjustable threshold VTH (N), it judges whether the count N of activation of a controller 
204S315 is larger than the total K of the above-mentioned adjoining base station (S3 17). 
[0027] As a result of decision of S3 17, if the count N of activation of S3 1 5 is larger than 
the total K of the above-mentioned adjoining base station, a manipulation routine will be 
ended. On the other hand, when the count N of activation of S3 1 5 is below the total K of 
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the above-mentioned adjoining base station, a controller 204 searches the pilot channel 
by which current transmission was carried out from the above-mentioned active group 
ground office 101, and only 1 makes the message number of the adjoining base station 
which should be processed increase (N->N+1;S318). and the manipulation routine was 
shown in S309 at return and drawing 6 - as ~ the [ the 2nd adjoining base station, the 3rd 
adjoining base station, ] ~ the above-mentioned process is repeated in order of a N-l 
adjoining base station and the Nth adjoining base station. 
[0028] 

[Example 2] The idle hand off control approach in the migration communication system 
by the 2nd example of this invention is shown in drawing 4 . 

[0029] Before performing an idle hand off, a controller 204 controls memory 206 by 
S401 to store a threshold FTH. If a user pushes the power carbon button of the key input 
section 202 of a mobile station 20, a controller 204 will be controlled by S402 so that a 
timer 208 is reset. 

[0030] A controller 204 searches the strongest 1st pilot channel with S403 among many 
base stations 101, 102, and 103 as an active group ground office, — , the CDMA 
frequency assignment by which current transmission was carried out from any one [ 10 
(N-l) andN / 10 / (it is here and N is an integer) ]. By S404, 204 measures the receiving 
pilot energy Ec with as opposed to [ per chip ] A (N) (a noise and signal) It, i.e., the total 
receiving spectral density, in the strength of the searched 1 st pilot channel with a 
controllerS403 (A(N) =Ec/It). Then, a controller 204 stores A (N) in memory 206 in the 
strength of the 1st pilot channel (S405). 

[0031] the list of adjoining base stations transmitted by S406 from the above-mentioned 
active group ground office 101 where the controller 204 synchronized with the above- 
mentioned 1st pilot channel (K) - (— it is here and K acts as the monitor of the paging 
channel which has integer). A controller 204 controls memory 206 by S407 to store the 
list of adjoining base stations included in the above-mentioned paging channel (K). 
[0032] By S408, a controller 204 sets the message number of the adjoining base station 
which should be read as 1 (N->1). A controller 204 reads the message corresponding to 
the Nth adjoining base station stored in memory 206 by S409. A controller 204 searches 
with S410 the 2nd pilot channel transmitted from the Nth adjoining base station 
corresponding to the message stored in memory 206. 

[0033] 204 measures K (N) in the strength of the searched 2nd pilot channel with a 
controllerS410 by S41 1 (K(N) =Eck/Itk). And a controller 204 stores K (N) in memory 
206 in the strength of the 2nd pilot channel (S412). 

[0034] By S413, a controller 204 subtracts A (N) from K (N) in the strength [ as opposed 
to the active group ground office 101 in the strength of the 2nd pilot channel to the Nth 
adjoining base station stored in memory 206 ] of the 1st pilot channel, and acquires the 
difference SD of strength (N) (namely, SD(N) =K(N)-A (N)). Then, 204 stores the 
difference SD of the obtained strength (N) in memory 206 with a controllerS413 (S414). 
[0035] It judges whether a controller 204 is larger than the above-mentioned threshold 
FTH with which the difference SD of strength (N) was stored in memory 206 at S415. 
When the difference SD of the above-mentioned strength (N) is below the above- 
mentioned threshold FTH as a result of decision of S415, it judges whether the count N 
of activation of a controller 204S415 is larger than the total K of the above-mentioned 
adjoining base station (S416). 
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[0036] As a result of decision of S416, if the count N of activation of S415 is larger than 
the total K of the above-mentioned adjoining base station, a manipulation routine will be 
ended. On the other hand, when the count N of activation of S415 is below the total K of 
the above-mentioned adjoining base station, only 1 makes the message number of the 
adjoining base station which should search and process the pilot channel by which 
current transmission was carried out from the above-mentioned active group ground 
office 101 increase (N->N+1;S417), and a controller 204 is further controlled so that [ a 
timer 208 ] it is reset (S418). and the manipulation routine was shown in S409 at return 
and drawing 6 ~ as — the [ the 2nd adjoining base station, the 3rd adjoining base station, - 

] - the above-mentioned process is repeated in order of a N-l adjoining base station 
and the Nth adjoining base station. 

[0037] On the other hand, as a result of decision of S415, a controller 204 controls a 
timer 208 and the difference SD of the above-mentioned strength (N) counts the time 
interval TI with which a larger condition than the above-mentioned threshold FTH is 
maintained for the difference SD of the above-mentioned strength (N), when larger than 
the above-mentioned threshold FTH (S419). By S420, it judges whether the counted time 
interval TI of 204 is larger than the predetermined time interval TTH with a 
controllerS419. 

[0038] case the counted time interval TI is larger than the predetermined time interval 
TTH as a result of decision of S420 — a controller 204 - the paging channel of the Nth 
above-mentioned adjoining base station - retrieval ~ and it controls so that it acts as a 
monitor and a mobile station 20 carries out an idle hand off (S421). Thereby, the 
communication link with other mobile stations which the mobile station 20 moved to the 
service field of the Nth adjoining base station is attained. On the other hand, when the 
time interval TI by which the count was carried out [ above-mentioned ] is below the 
predetermined time interval TTH, a manipulation routine advances to S416. 
[0039] 

[Example 3] The idle hand off control approach in the migration communication system 
by the 3rd example of this invention is shown in drawing 5 . 

[0040] Before performing an idle hand off, a controller 204 controls memory 206 by 
S501 to store a threshold GTH. If a user pushes the power carbon button of the key input 
section 202 of a mobile station 20, a controller 204 will be controlled by S502 so that a 
counter 210 is reset. 

[0041] A controller 204 searches the strongest 1st pilot channel with S503 among many 
base stations 101, 102, and 103 as an active group ground office, ~, the CDMA 
frequency assignment by which current transmission was carried out from any one [ 10 
(N-l) andN / 10 / (it is here and N is an integer) ]. By S504, 204 measures the receiving 
pilot energy Ec with as opposed to [ per chip ] A (N) (a noise and signal) It, i.e., the total 
receiving spectral density, in the strength of the searched 1 st pilot channel with a 
controllerS503 (A(N) =Ec/It). Then, a controller 204 stores A (N) in memory 206 in the 
strength of the 1st pilot channel (S505). 

[0042] the list of adjoining base stations transmitted by S506 from the above-mentioned 
active group ground office 101 where the controller 204 synchronized with the above- 
mentioned 1st pilot channel (K) - (— it is here and K acts as the monitor of the paging 
channel which has integer). A controller 204 controls memory 206 by S507 to store the 
list of adjoining base stations included in the above-mentioned paging channel (K). 
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[0043] By S508, a controller 204 sets the message number of the adjoining base station 
which should be read as 1 (N->1). A controller 204 reads the message corresponding to 
the Nth adjoining base station stored in memory 206 by S509. A controller 204 searches 
with S510 the 2nd pilot channel transmitted from the Nth adjoining base station 
corresponding to the message stored in memory 206. 

[0044] 204 measures K (N) in the strength of the searched 2nd pilot channel with a 
controllers 10 by S51 1 (K(N) =Eck/Itk). And a controller 204 stores K (N) in memory 
206 in the strength of the 2nd pilot channel (S512). 

[0045] By S513, a controller 204 subtracts A (N) from K (N) in the strength [ as opposed 
to the active group ground office 101 in the strength of the 2nd pilot channel to the Nth 
adjoining base station stored in memory 206 ] of the 1st pilot channel, and acquires the 
difference SD of strength (N) (namely, SD(N) =K(N)-A (N)). Then, 204 stores the 
difference SD of the obtained strength (N) in memory 206 with a controllerS513 (S514). 
[0046] It judges whether a controller 204 is larger than the above-mentioned threshold 
GTH with which the difference SD of strength (N) was stored in memory 206 at S515. 
When the decision result of S515 and the difference SD of the above-mentioned strength 
(N) are below the above-mentioned thresholds GTH, it judges whether the count N of 
activation of a controller 204S515 is larger than the total K of the above-mentioned 
adjoining base station (S516). 

[0047] As a result of decision of S5 1 6, when the count N of activation of S5 1 5 is larger 
than the total K of the above-mentioned adjoining base station, a manipulation routine is 
ended. On the other hand, when the count N of activation of S5 1 5 is below the total K of 
the above-mentioned adjoining base station, only 1 enlarges the message number of the 
adjoining base station which should search and process the pilot channel by which 
current transmission was carried out from the above-mentioned active group ground 
office 101 (N->N+1;S517), and a controller 204 controls it so that a counter 210 is reset 
further (S51 8). and the manipulation routine was shown in S509 at return and drawing 6 - 
- as ~ the [ the 2nd adjoining base station, the 3rd adjoining base station, — , ] — the 
above-mentioned process is repeated in order of a N-l adjoining base station and the Nth 
adjoining base station. 

[0048] On the other hand, the difference SD of the above-mentioned strength (N) controls 
a counter 210, when larger than the above-mentioned threshold GTH, and a controller 
204 makes the count of activation of S515 count as a result of decision of S515 (S519). 
By S520, it judges whether counted number-of-counts C of 204 is larger than the 
predetermined number CTH with a controllerS519. 

[0049] several [ predetermined in number-of-counts C counted as a result of decision of 
S520 ] - case it is larger than CTH - a controller 204 ~ the paging channel of the Nth 
above-mentioned adjoining base station - retrieval — and it controls so that it acts as a 
monitor and a mobile station 20 performs an idle hand off (S521). Thereby, the 
communication link with other mobile stations which the mobile station 20 moved to the 
service field of the Nth adjoining base station is attained. On the other hand, when 
number-of-counts C by which the count was carried out [ above-mentioned ] is below the 
predetermined number CTH, a manipulation routine advances to S516. 
[0050] 

[Effect of the Invention] As explained above, according to this invention, effectiveness, 
such as reduction of the power [ exhausting / dc-battery ] in a mobile station, 
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improvement in the communication link effectiveness of a hard flow control channel, and 
an increment in the rate of arrival of the mail, is done so by reducing the occurrences of 
an idle hand off in migration communication system. 

[0051] As mentioned above, although this invention was concretely explained based on 
the desirable example, as for this invention, it is needless to say for modification and 
amelioration to be possible within limits which are not limited to this and do not deviate 
from the summary of this invention. 

[Brief Description of the Drawings] 

[Drawing 1] the conventional migration communication system — it is a flow chart 
explaining the idle hand off control approach to kick. 

[Drawing 2} It is the block diagram showing the configuration of the migration 
communication system for explaining the idle hand off control approach by this 
invention. 

[Drawing 3] It is a flow chart explaining the idle hand off control approach in the 

migration communication system by the 1st example of this invention. 

[Drawing 4] It is a flow chart explaining the idle hand off control approach in the 

migration communication system by the 2nd example of this invention. 

[Drawing 5] It is a flow chart explaining the idle hand off control approach in the 

migration communication system by the 3rd example of this invention. 

[Drawing 6] It is drawing showing the measurement sequence of the strength of a pilot 

channel with the mobile station of drawing 2 . 

[Description of Notations] 

20 Mobile Station 

202 Key Input Section 

204 Controller 

206 Memory 

208 Timer 

210 Counter 
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